MUSTELICOLA ANTARCTICUS SP. NOV. (CESTODA: TRYPANORHYNCHA) FROM
AUSTRALIAN ELASMOBRANCHS, AND A REASSESSMENT OF THE FAMILY

MUSTELICOLIDAE DOLLFUS, 1969
by RONALD A. CAMPBE!I I.¥ & [aN BEVERIDGET

Summary

CAMPREL L, R, A, & Bryerinae, 1, 01988) Mustelicido aniarcricus sp, nov, (Cestnda: Trvpanarhyncha) trom
Austialian elasmobranchs, and a reassessment of the fanily Musielivolidas Doll{us, 1969 Trrns, R Soc
S At 1L ), 153- 161, 30 November, 1988,

Mustelicela anrarciions sp, nov, is deseribed from adult wornis in the spiral valve of Musielus priaroncus
{Guenther) collected in coastal waters off Bicheno, lasmania, Characters difTerenliating M. anfurclicns
from M. woadsholei Dollfus, 1969, the only oiher known species, are a much smaller ratio of pars bulbosa
1o pars vaginelis (1 1.3 versus 1) 2.1), approximately Iwice as miany Lestes per segment (av. 780 versus 3003,
and reversed order of hook sizes 2(2% and 3(3") for the two species, The armature ol M. woodsholei is
complerely described for the first time. As in M. antaréticus, 1t consists of 4 unigue poeciloncanthous type
consisting of three double chalnettes and s most similar 1o members of the Lacistorhynchidae Guiart,
1927 and Calliletrarhynchinae Dollfus, 1942, Giher new morphological fearurey described are an herm-
aphrading sac, pre-tormed uterine pore, lack of true prebidbar organs, and ogigin of the relractor muscle
in the anterior 173 of the bulb. The family Mustelicolidae is considered jostificd, based on unique teatures

of the armature, scolex and genitalia, and is redefined accordingly.
KEY Worps: Mustelicola, Ceswodd, Trypanorhyncha, new species.

Introduction

Dollfus (1969) erected the family Mustelicolidag
fer a single trypanorhynch found in the spiral valve
of Mustetus canis (Mitchill, 1815) caught in Ailantic
coastal waters near Woods Hole, Massachusetts,
Dollfus considered the armature of Musrelicola
woodsholel 1o be of the atypical heternacanthous
type though & complete description of rhe tentacular
armature and reproductive system wis not provided,
Schmidt (1986) revised the systematicy of the
cestodes and considered Mustelicolidae to be a
synonym of Euretrarhynchidae Guiart, 1927,
making the genus Mustelicola Dollfus, 1962 a
synonym of' Purachristianelle Dollfus, 1946, The
precise  position ol the species  within
Parachristianella was not specified. Schmidt’s
nroposed synohymy of an atypical heteroacanth
(Mustelicola) with a typicial heteroacanth
(Purachristianellu) prompted a re-cxamination of
M. woadsholed (o determine the exact nature of its
armature and anatomy, Attempts to find additional
specimens ol M. woodsholei have been Truitless, but
a second species, described herein, was recently
collected from Austetus antarcticus (Guenther,
1870) of!f the coast of Tasmania. In this paper the
description «of the type species is corrected and
expanded, 4 new species is added to the genus, the
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taxonomice position of the family re-assessed, and
the family Mustelicolidae redelined

Materials and Methads

Mustelicolid cestodes were Tound in the spiral
valves ol two of 73 sharks (Mustelus aniareficus)
examined off southern Australian coasts and were
fixed in hot 10 buffered formalin. Whole mount-
ed apecimens were stained with Celestine blue, dehy-
drated 1n ethanol, cleared fu clove nil and mounted
in balsam. ‘lentacles wete dissected free, examined
in glycerol, and mounied in glycerine jelly. Some
sgements were embedded in paraffin, serially sec-
tioned at 8-10 pm, and stained with Hairis'
hemaloxylin and eosin. Dallfus’ holotype was
examined from the Museum National d'Histoire
Naturelle, Paris. The specimen was remounted and
i tentacle removed and examined (o provide precise
orientation of the armature. Drawings were made
with the wied of a drawing tube,

Measurements are given in migrometers, unless
otherwige stated, as the range followed by the mean
and the number of measurements (n) in parentheses,

Terminology for trypanorhynch morphotogy
follows Dollfus (1942). Specimens have been deps-
ited 0 Ihe South Ausiralian Museum (SAM),
Adelaide,

Mustelicola woodsholei Dollfus, 1969
FIGS 1-9
Description: Measurements of the holotype
specimen. Scolex and strobila acraspedote. toral
length 6.7 em, maximum width 170, Scolex 4160
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FIGS 1-5. Auatamy of Mustelicola woodshofei. 1, Scalex, 2. Immature proglortid showing osmoregulatory ducts.
3. Male genital (crminalia. 4. Uterus and preformed uterine pore. 5. Detail of bulb showing origin of tentacle shearh
and insertion of retractor muscle. Seale lines: 0.1 mm,
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Iong, subcylindrical, shightly wider in region of
bulbs, masimum width in region of bulbs, 860, Twa
bothridia, oval, zlongate, 1520 long, makiniun
widih a40, with broad indistinet rim, 1ot indented
pasteriorly. Pars vaginalis 2840 |ong, teatacle
sheaths slightly sinuous, not colled; each sheath
originating from bulk in prominent, symmetrical,
lateral sinwesily; circular muscle bandg sumilar o
those associated with prebulbar organ pressir ar
posterior end of sheath, but thickening of lateral
wall ol sheath and “nuclens™ absent; numerous
sland cells surround tentacle sheaths in pedunculus
scolecis, Bulbs short, 1200 long, 280 1 digmeter:
retraclor muscle originates in anterior third of
bulbs, Pars post-bulbosa, 200 long; junction of
scoles and neck demarcared by g slight constriction.
Scolex rd4tio {pbor py: pbulb) iz 21: 0.8,

‘Tentacles not Tully extended, longest tentacle
1400; diameter #0 at base, 70 in mid-region; basal
swelling and  distinet basal armuature absent.
Armature  heteromorphous, poeciloacanthous.
Principal rows alternate, beginning on internal face;
haoks holloay, arranged in ascending hall spiral rows
ol 5ix hooks cach (Fg. 7). Hooks 1(1') to 4(4') rose-
thorned shiped, with gently ciirved blades and lang
bases ol implantation; hooks 1117 24-30(28, n=11)
long, bases 18-28 (24, n-10), height 13-18; hooks
22 slighily larger, blade 26-3% (33, n=10) long,
base 23-28 (24, n-10), height 17-24; hooks 3(3))
30-34 (33, n=10) long, base 20-22 (21, 1=10), height
20-24; hooks 4(4") 26-30 (28, n-10) long, base
14-21 (17, n<10), height 17-20; hooks S(57)
spiniform, 14-22 (1%, n =10} long, base short, 8-14
(L, n=10), height 10-14; hooks 616" in randem or
“satellite™ position with respeut ta S(S°), spinifoom,
blade 14-16 (15, n=10} long, basc 6-8 (7, n-=10),
height 10-12. External surface of tentacle with 3
double chaiteties, distinctly separated from
principal rows, paired clements in cach chainete
upposite each row ol principle hooks; chainerte
clements subtriangular, (6-22 (19, n=10) long, base
12-16 (14, n=10), height 10-13.

First endence of segmentation 900 rom scolex;
segments iniially much wider than Jong, becoming
almost a5 Jong s wide Mature segments
acraspedate, 1900-2500 12240, n=51 by 3080-3470
(3260, 11 - 5) genital pores alternute irtegularly;
genital pore 45-50% of segment length from
anteriar margin. Cireus (7) sac elongate, 890-980
(930, ri-dd) by 200-260 4220, n=44, cirrus unarmed,
sinugus when r2liacted; proximal ciirus surrounded
by a few lavers of gland cells; internal seminal vesiche
absenl; external seminal vesicle clongate, diminutive,
witl single surreunding layer of cells; vas detersns
pacses medially, coils anteriorly then posteriarly to
ovanan isthimus. Testes iumerous, approximately
00 10 Iminature segments, scattered 1hrough

medulla; testis diameter $0-50 (43, n-$5). Vagina
a very thin tube, closcly pardlicling cirrus sac along
posterior margi; conrse of vagina could nat he
traced 10 genital pare, Ovary bilobed in dersovenrral
VIEw, situated near posterior margin of segment,
lobes 350-450 (390, n-5) by 310-380 (350, n=>5),
Mchlis' gland post-ovarian 280-300 (200, 1 - 5) by
330-400 (360, n=3), U-shaped; uterine duct covered
by dense mass of gland cells, passes anteriorly 10
join uterus abont 150 auterior to ovarian isthimus;
uterus thin-walled, sacoulyr, cxtends to antenor
miargin af segment; preforined uterine pore present
near apterior end of uterus, Viielline glands
folheular, crrcumcortical, follicles ¢ 50 m diamerer,

Camaoregulatory systemn complex, most clearly
visible in immature segments; comples al 4-6 |arge
cinals present at lateral marging of segments, canals
anastomase frequently; an dorsal and ventrul
surfaces ol segments are 10-12 narrower canals,
cither straight or regularlv sinoous which branch
and anastamose infreguently; three pairs of long-
itudinal canals visible in posterior end of scolex:
anterior Commissures not visible,

Lges ovoid, 43-55 (45, n=13) by 25-35 {28, n=3).
Hast and Locality: Mustelis canis (Mitchill, 1815),
it Woods Hole, Massachusetts, 11.S,A,

Musiclicola antarcticus sp. aov.
FIGS 10-19

Deseription: Measurements of three fraemented
adult specimens. Scolex and strobila acraspedote,
strobily up o 6 cm Tong; maximum wichh 4.1 .
Scolex 2720-2832 (n=2) long, subcylindrical,
slightly distended in region of bulbs, maximum
width at bulhs 792; scolex demarcaled lrom neck
by a slight consiriction, Two bothiridia, bioadly oval,
rim indisfinct, slightly indented posreviorly, leneth
10001140 (n=4) by 980-1020 (i =4). Pars vaginalis
15200-1640 (11=2), tapering into junctlon with balbs;
tentacle sheaths stightly sinous; small eland cells
scattered i1 parcichyma of pedunculus scolecis.
Bulbs 1080-1240 by 240-320 in diamerer; prebulbar
organs absent: retraclor miscle originates near
anlerior extremity of  bulb; pars posthulbosa
extremely short, 80 long, Scolex separated from
strobula by slight constriction. Seolex ratio (pbo: py:
pbulb) 1:1.3: 1.9,

Armatlure poeciloacanthous, with theee chaineltes
ol puired hooks on ioternal face. Fully everted
lentaclas 1.7 mm long; digmeter 114 at base, 99 at
mid-<tentacle, 46 ar up; basal armature and swelling
absent. Principal sows alternale, beginping on
internal face, forming ascending ball spirals of six
hooks each, Touks 1017 rose-thorn shaped. with
sharply  apgular blades And lune  bases ol
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FIGS 6-9. Armature of Mustelicola woodshotei. 6. Internal tace, merabasat region, turned slightly toward antibothridial
face. 7. Antibothridial face, metabasal region, extcrnal face on left. 8. External face, metabasal region, showing
three double chaineties (C,-Cs). 9. Hooks | 6 of principal row drawn to scale and chainette hook (c). Stale lines:
Figs 6-8, 0.1 mm: Fig 9, b.()l men.
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FIGS 10-15. Anatomy of Mustelicola antarcricus sp, nov. 10, Scolex. 11. Hermaphroditic sac. 12, Female reproductive
system. 13, FBegs. 14 Mature proglottid. 15, Bulbous eversion of genital pore. Scale lines: Figs 10, 14, 0.5 mm.
Fig 15, 0.3 mm; Figs [1, 12, 0.1 mm; Fig. 13, 0.03 mm. GD, gland cells; MG, Mehlis® glands; OC. cocapt; OD,
oviduct; OV, ovary; SD, sperm duct; SR, seminal recepracle; 1), utcrine duct; UT, uterus; VA, vagina; VD, vitelline
duct.
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implamation, hlades 33 36 (35. n=10) tong, height
15-19 (n =10); hooks 2(27 larger, blade length 39-42
140, n=10), base 29-31 (30, n=10), heght 13-21
(=101 Hooks 339 similar to 2(27 bt smaller;
blades 32-36 (34, n=10) long, base 23-26 (24,
n=10), height 15-28 (n=10); hooks 4(4") only
shightly curved, 27-30 124, n=10} long, base length
17218 (17, n =10}, height 15-21 (n=10); hooks 5(57)
analler, 21-22 (21, n=10) long; bases 14-16 (15,
ri = 10y, height 12-13 (a=10); hooks 6(6") in tandem
ur “sarellite” position anterior to §(57), spiniform,
17-1% (17, n=10) long, basc -9 (8 n=(0), height
10-13 (n=10), Tuernal surface of tentacle with theee
double chaineties, distinetly separated  [rom
prancipal rows, chainette elements subtriangutarn
22.25 (23, n=10) long, base 12-14 (13, n=10), height
13-17 (n=10)

Number of segmenls ahout 200 (n=1). Tirst
segments appear 1.7-2 mm posterior (o scolex. All
segments wider than long, ackaspedote, enlarging
with age. Mature segments always wider than long,
Q00-3400 by 1560-5A00. Gravid segments always
longer than wide, [&0-1B00 by 39004200, Genital
pores marginal, irregularly alternating, equatorial,
located 30% of segment length rom amerior mar-
ain. Testes medullary, subspherical, 42-76 by 38-45
=20y, layered, vccupying available space between
longitudinal osmoregulatory canaly and extremitics
of segmenl. Testes number about 741-803 (780
=3} per segment. Hermaphroditie sac 544-1160
(A96, =10 by 176-352 (248), surrounded by weakly
developed lTayer ol muscle fibres, Cirrus unarmed,
glandular, immediately distal 1o ovoid internal
seminal vesicle. Vagina median, dilated to lorm
seminal receptacle anterion 1o ovarian isthmus, torns
laterally, lving parallel with postenior margin of
hermaphroditic see and then enters sac; genital
sinus apens by & single ducr at genital pore.
Contraction vl walls of hermaphroditic sac lorms
bulbous, sucker-like protuberance in which cirrus
anel vagia are brought close to the surface. Bxrernal
seminal vesicle present. Vas deferens cotled, arches
toward midling, runs pirallel with vagina posteriorly
towdrd ovary, Ovary posteromedial, bilobed in
dorsoventral  view, crescent-shaped, (naxinuin
dimensions 630-9800 by 178-320, isthmus up {o &)
long. Mehlis' gland postovarian, shallow Li-shaped,
maximum  dimensions 112-120 by 156- 28N,
Vitellaria follicular, wrepulurly shaped, forming a
laver enclosing osmoregulatory canals and
reproductive  orgdns, maximum dimensions ol
follicles 56-64. Uteruy median, thick-walled,
ferimibaling near anterior margin ol segment,
voluminouws in gravid scegments, Uterine pore hear
distal extremity of ulerus. bgps oval, 32-49 5 (45,6,
=100 by 26.4-34.5 (30.4, n - 10), thick-shelled, non-
opercilite, wietnbryonated.

Huost und Facality. Mustelus eritaresecys | Guenther,
1870) (Lype hest), ol Bicheno, Tasmaniw, coll, B, G
Robertson.

Nite in host: Spival valve.

Tupes: Holatype SAM V4104, cwo patatypes SAM
17875,

Etymalogy: The specific name is after that of its
huost, M. wnlarticus. Pollowing Artiche 30a() of the
International Code of Zoolopical Nomenclature,
the ganeric name iy masculing i gencder.

Discussion

Dolllus (1969) described M. woodsholed aid
crected  the genus Musrelicely and Tamily
Mustelicolldac for it based on a single specimen.
Distinctive characlers ol the new genus were based
upon the armature, viz, Mustelicola s an atypical
heterpaganth  with twice as many hooks in
longitudinal files of the external face as occur in
longiludinal liles of the internal face (Dollfus 19649).
This diagnosis was never expanded. Schmidt (1986)
subsequently synonvmised both the Fanily and
genus with the typical heternacanth Paraohrisi-
ignella in the Eutetrarhynehidae.

Unforlunatzly only a single specimen ol M.
woodsholei exists and it is not satisfactory for the
complete descriprion of the reproductive system.
Hawever, some speamers of the new species, M.
whtarencys described above, were gravid and clearly
provide these details. A generic delimition can
therefore be derived lroni the combined characiers
of the two species. The [fwo species possess a
comhbination ol characrers not found togerher in
other teypanorhyich cestodes, loremnst of which
i Ihe type ol armature. Examination of rhe
armarure of the type species, M. woodshofel, clearly
shows major discrepancies with the original des-
cription (Nollfus 1969) and these must be addressed
because «ome ol them have major consequences for
its taxonomic position. In addition, four characters
diller substantially from the original deseription.
Firstly, a prelormed uterine pore is presenr und
clearly visible as a mass of calls i (he anteripr end
ol (he uterine anlagen in immature segments.
Secondly, an external seminal vesicle s present,
Thirdly, the tentacle rerracror muscle originates in
the anterior thied of the bulbus not 4t the postenine
cod. Fourthly, a typical prebulbar orean is not
present. Muscle elements surrounding the o of
the sheath are present in Mustedicola bul it is nnl
comparable 1o the prebulbar organ of cuterrar-
Iynehids, [ the latter group, an enlarzed projection
ol the sxternal sucface of the tentacle sheath,
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orsion of tentacle, 19. Hooks 1-6 0
-18, 0,05 nun; Fig 19, 0.03 mm,
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ity sp. vov. 16. Internal face, metabasal region. 17. Bothridial face,
face is on right. 18. Eaternal face, metabasal region, showing 3 double chainettes, C,-C;.
5 " principal row drawn 1o same scale and chai
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sometimes described as being nuclealcd and
supported by vircular bands of musele running
around the tentacle sheatl s clzarly visible (Dolltus
1942),

The most inportant character of the genus, 15 the
armatyre which is poeciluacanihous in Torm and
not that of an atypical heteroacanth or a typical
heteroacanth. Dolltus (1969) did not illuscrace rhe
external surlace of the tentacle armature fully, By
re-arienting the type specimen and examining an
isplated lantacle, a uniyue poeciloacanthous dr-
rangement consisting of three double chaineties was
clearly seen (Figs 6-9) This Sarme gemature was seen
in specimens of the new specics, M. anrarcricus,
desciibed above. Wheli campared with the armature
of genera such as Lacistarhyachus and Callirefra-
rhynobius there is a remarkable constancy of hook
number. In both ol these genera, each row contains
five major hooks. Hook 6, however, is small and
is situated shghtly out of aligninent with the
principle row, Hooks 7 and 8, the so-called “satellite
hooks”, are arranged in tandem, much as the pairs
vl hooks N9') of the chainette. If rthe armature uf
Lacistorhynchys and Callitetrarhynchus were re-
arranged simply by displacing hook 5 so that it |y
in tandem with hook 6, and hooks 7 to Y were of
the same shape, then there would be six hooks per
principal row and three chainettes Tormed, exactly
the armature present in Mustelicala, Because of the
sunilarities ol hook number and disposion we
believe that Musrtelicola has close affinitics to
Lacistorhynchus and  Callitetrarhyncltus; both
venera, ol course, are poeciloacanths, A herm-
aphroditic duct is also present in Afisrelicota,
Lacistoriynchus and Callitetrarbyrchus,

Details of the reproductive system of Mustelicofa
woodshofer could not be abtamed because the single
specimen lacks (ully developed segments. However,
the mojor organs can be sgen and the vagina can
be traced in close parallel to the “cirrus sac” to a
point bevond 1ts midlength where it appears to
unite The sac s surrounded by a coat of muscle
fibers aod a dilation s apparent in the vas deferens
before it enters the sac, In M, woodsholei all the
maulire segrients have everted cirri and hence the
detatls of the disti] ducts cannot be derermined. 1
probably pussesses a hermaphroditic sag In the new
species, Mo unlaecticus, details of e "circus sac™
cint b seen cleirly The vagina entets the sac on
1ts posterior margin, and rhe unarmed cirrus resides
nasinus cavity distal 1o aninternal seminal vesicle,
A common duel lesds o the gemital pure un The
seement margin, This arrangement is, therelore, a
hermaphroditic sae nor @ cirres sac. Contscoon
af the muscular cout causes formation of a sucker-
like protubcrance 1t which the sinus cavity is
brought 1o the sut e

Both M. woodsholei and M. antarciicus possess
armatires vl six hooks per principal row and thiee
chainettes, two bothridia, pars bothiidialis longer
than pars hulbosa, leck prebulbar organs, possess
numerous gland cells in the pedunculus seolecis,
acraspedote scgments. utering pores, suecale uLern,
crescent-shaped oviries, and U-shaped shell glands,
M. antarctivys may be distinguished from Ad
woodsholei by the [ollowing characrers: seolex
propartions of pars borhridialis (0 pars vaginalis
(1 1.3 versus 12 200); hooks 2027 and 3(3") dilfer in
form (abruptly curved \n M. wmiarclicus versus
gently curved 1 M. woodsholer) and size (hook
length 2(2") markedly larger than 3(3) in A,
aftarcticus hut equal to or slightly smaller in M.
woodsholer, 1estis number (about 780 in AL
antarericus versus about 300 in M. woodsholei);
internal seminal vesicle in M. wirareticus apparently
absent in M. woodsholes,

We propose that the diagnoses ol 1he Family and
genus be emended o include these correctioms and
distinctive cliargciens that separaie thern from ather
trypanorhyn¢hs as fallows;

Mustelicalidae Dollfus, 1969, ¢mended

Diapnesis: Order Trypancthyincha, Poeciloa-
cinthots with mulitple chainettes opposite principal
rows, Scolex wih rwo, well-scparaied  sessile
bothridia with free margins. Rhyncheal apparatus
well developed, Trie prebilbar oreans abscht.
Tentacles and bulbs relatively shurl, Scegments
numerous, Genilal pores margingl. Testes numerous,
mrervascular, internal or external semsinal vesicles
present. Ovary posterior. Uterus saccular with
ventral pore, Vitellaria  circumcortical.  Adulis
parasitic in spival valve of elastnobranchs. Type and
only eenus:

Mustelicofa Dolllus, 1969 emended

frugaoses: Senles deraspedote. Two hothrdia pat-
clliform, rimmed, without posterior notch; not
contizuous apically. Pars hothndialis longzt 19
pits bulbusi Bulbs shorl, Pars postbulbosa very
short, Tentacle sheaths irregularly sinuous. Ke-
tractor muscle originales i antetior portien of bulb
Tennicles bick hasal swelling. Armatonge consisting
of three deuble chainettes apposite hooks 1117 of
principal rows, Principal rows aliernare. Strobila
anuapolyne (7)), segments acraspedote. Genital pores
trreenlarls alrernme, Hermaphroditic sae present,
s present, el swernal vesicle present;
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external seminal vesicle present. Testes medullary,
surround ovary and available intervascular space.
Ovary bilobed in dorsoventral view, shell gland well
developed; uterus median, pore preformed. Vitelline
follicles form a sleeve enclosing all reproductive
organs. Eggs anoperculate. Osmoregulatory system
complex, anastomosing frequently.

Tipe species: Mustelicola woadsholei Dollfus, 1969.
Other species: M. antarcticus sp. nov,

Hosts: Spiral valves of triakid sharks.
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